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Optimization of diethylstilbestrol degradation by
Aspergillus oryzae M-4
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Abstract: [Objective] We optimized degradation conditions for diethylstilbestrol (DES) by Aspergillus
oryzae M-4. [Methods] Medium components and culture conditions were screened by using
Plackett-Burman method. The degradation conditions were then optimized through Box-Bohnken
design. [Results] The optimal medium was composed of 1.3% peptone, 0.045% CacCl,, 0.5% glucose,
0.15% K,;HPOy, 0.05% KH,PO4, 0.05% NaCl, 0.2% Tween 80 and 44 mg/L diethylstilbestrol. The
optimal culture conditions were as follows: initial pH 7.5, inoculum age 72 h, rotation rate 140 r/min,
culture temperature 28 °C, culture time 72 h. [Conclusion] Under the optimal conditions, the
degradation rate of diethylstilbestrol was 83.89%, 1.38-fold over the value before optimization
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(60.98%), showing a significant difference (P<0.01).
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Figure 1 Effects of different nitrogen sources on the
Box-Bohnken degradation of DES by Aspergillus oryzae M-4
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Table 1 Factors, levels and effect evaluation of Plackett-Burman design

Levels Test of significance
Factors Effects
Low (+1) High (1) t value P value
DES (mg/L) 50.00 60.00 —0.020 00 -1.49 0.007"
Peptone (%) 1.00 1.20 1.126 00 1.64 0.003"
Glucose (%) 0.50 0.60 -1.030 00 -0.79 0.169
CaCl, (%) 0.05 0.06 -17.230 00 -1.26 0.022"
Shaker speed (1/min) 120.00 140.00 0.000 27 0.17 0.943
Inoculum age (h) 72.00 96.00 0.067 10 0.48 0.373
pH Initial pH 7.00 7.50 0.113 00 0.52 0.454
o P<0.01 * P<0.05.

Note: **: Highly significant, P<0.01; *: Significant, P<0.05.
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Table 4 The results of the response surface analysis
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Factors Symbol code -1 0 1
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DES (mg/L) X 40.000 45.000 50.000 DES 85,05
. 0
P % X; 1.1 1.2 1.400
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Table 5 The regression analysis form

F P
Sources of variation Sum of squares Degree of freedom Mean square F value P value
Model 2929.71 9 325.52 9.69 0.011 1*
Xi 332.30 1 332.30 9.89 0.025 5*
X 588.24 1 588.24 17.50 0.008 6**
X; 106.00 1 106.00 3.15 0.1359
XX, 9.67 1 9.67 0.29 0.614 6
XX 25.60 1 25.60 0.76 0.4227
XX 332.33 1 332.33 9.89 0.025 5*
X’ 471.47 1 471.47 14.03 0.013 4*
X’ 1143.73 1 1143.73 34.03 0.002 1**
X’ 78.81 1 78.81 2.35 0.1862
Residual 168.02 5 33.60
Lack of fit 147.57 3 49.19 4.81 0.176 9
Pure error 20.45 2 10.23
Cor total 3097.73 14
R*=0.945 8 R?,4=0.848 1
*x P<0.01 * P<0.05.

Note: **: Highly significant, P<0.01; *: Significant, P<0.05.
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Figure 4 Response surface plots for the effects of DES and Figure 5 Response surface plots for the effects of DES and

peptone content on degradation rate CaCl, content on degradation rate
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Figure 6 Response surface plots for the effects of peptone
and CaCl, content on degradation rate
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